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Innovative solutions leveraging advanced technologies can play an
effective role in optimizing water consumption and improving water
resource management. Accordingly, the present study aims to identify
various such solutions and evaluate their effectiveness in sustaining water
resources, particularly in the arid and semi-arid provinces of the country. In
this regard, domestic articles published between 2011 and 2025 have been
reviewed to systematically analyze existing findings and proposed
approaches. The results indicate that the use of technologies such as
underground dams, rainwater harvesting systems, water and wastewater
recycling, virtual water utilization, flood spreading systems, artificial
aquifer recharge, and especially improvements in water governance, if
implemented purposefully and adapted locally, can lead to reduced
dependence on conventional water sources and increased resilience of dry
regions. However, the review of domestic sources shows that the
effectiveness and success of these solutions have not yet been
comprehensively evaluated, and most existing studies are limited to short-
term periods (mostly one year). In contrast, to obtain a more accurate
picture of the real impact of these measures on improving water resources,
conducting long-term and comprehensive studies, at least over several
years, is essential. Only then can reliable information be provided to
executive agencies, planners, and local communities, facilitating effective
and sustainable decision-making. Furthermore, the success of these
solutions is strongly influenced by factors such as geological conditions,
spatial and temporal distribution of rainfall, local infrastructure, and the use
of precise analytical models such as GIS and fuzzy logic.
On the other hand, the structure of water governance in Iran, due to
centralization, institutional discoordination, and weakness in stakeholder
engagement, constitutes one of the most significant obstacles to the
effective realization of these measures. Consequently, transformation in
water resource governance through participatory approaches, increased
transparency, policy coordination, utilization of indigenous knowledge,
interdisciplinary integration, and the use of innovative solutions compatible
with the country’s climate is an indispensable necessity.
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EXTENDED ABSTRACT

Introduction: Water plays a vital role in maintaining environmental balance and meeting essential human
needs. In recent decades, water scarcity has emerged as a major global challenge, particularly in arid and semi-
arid regions. Iran, located in a dry climate zone, faces significant pressure on its limited freshwater resources,
with a large share of water consumption dedicated to agriculture far above global averages. High evaporation
rates, uneven rainfall distribution, and inefficient water management have intensified the crisis, leading to
depletion of surface and groundwater and environmental degradation. In response, innovative solutions such as
underground dams, rainwater harvesting systems, virtual water trade, wastewater recycling, floodwater
spreading systems, and artificial recharge have gained attention. Despite their limited implementation, these
strategies show potential for expansion. This study reviews domestic research findings and compares them with
international practices to evaluate the effectiveness of such approaches in enhancing water sustainability in Iran.
Methodology: The research method employed in this study was descriptive-analytical. Initially, a search was
conducted across scientific databases (such as ResearchGate, Scopus, Web of Science, ScienceDirect, Google
Scholar) and domestic databases (including SID and Magiran) using relevant keywords. These keywords
included water scarcity coping strategies, water use optimization, management innovations in water resources,
water resource management, underground dams, rainwater harvesting, and the efficiency of novel water
solutions, along with their English equivalents. Subsequently, a significant portion of scientific and research
articles published between 2011 and 2025 (1390 to 1404 in the Iranian calendar) that examined the performance
and efficiency of these solutions under Iran’s diverse climatic conditions were reviewed. In the next stage,
qualitative data from selected studies including sampling methodologies, measurement indices, and factors
influencing the results were extracted. Finally, the findings were presented as an analysis of strengths,
weaknesses, and research gaps, and based on the results, recommendations were proposed for improving these
studies. Ultimately, articles that matched the criteria relevant to the research topic were selected for further
analysis. These articles were thoroughly examined to identify the strengths and weaknesses of various
approaches. Furthermore, to provide a comparative perspective and better understand the implementation
capacity of these solutions, a brief overview of experiences from other countries was conducted. This review
can help identify the strengths and weaknesses of domestic approaches and provide new horizons for the
optimal utilization of rainwater harvesting systems to combat the water scarcity crisis in the country.

Results and Discussion: Empirical evidence and scientific literature conclusively demonstrate that
implementing innovative and low-cost water management solutions can significantly enhance water resource
sustainability and mitigate the severe consequences of water scarcity across Iran’s arid and semi-arid climates.
Key effective strategies highlighted include the deployment of underground dams, rainwater harvesting systems
(RWHS), greywater recycling, and artificial groundwater recharge. The success of these site-specific
interventions is critically dependent on a deep understanding of local geological and climatic factors, optimally
supported by advanced technical planning tools such as geographic information systems (GIS) and fuzzy logic
modeling. Furthermore, considering the Virtual Water Trade concept and optimizing agricultural cropping
patterns offers a pathway to reduce internal water demand pressure, though this remains hampered by a lack of
cohesive national strategies. Emerging technologies like solar desalination and advanced wastewater reuse also
present promising avenues, yet their broad implementation is currently restricted by challenges related to
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financing and public awareness. Crucially, the realization of long-term, sustainable outcomes is inextricably
linked to systemic reforms in governance and policy. Weak governance structures, institutional fragmentation,
and insufficient stakeholder participation act as significant limiting factors, overriding the benefits of technical
advancements. A transition from traditional centralized management models to participatory water governance,
underpinned by interdisciplinary planning and integrated policymaking is essential. In summary, achieving
sustainable water security in Iran necessitates a strategic synthesis: linking robust, site-specific technical
innovations with comprehensive, large-scale institutional transformation to create a unified framework for
resource stewardship.

Conclusion: Overcoming the water crisis in Iran requires a multi-dimensional and forward-looking approach.
Technical solutions such as underground dams, rainwater harvesting, greywater reuse, virtual water strategies,
advanced purification technologies, and artificial groundwater recharge hold strong potential for alleviating water
stress and enhancing resilience in arid regions. However, their effectiveness is contingent upon local climatic,
geological, and social conditions, which must be supported by advanced analytical tools like GIS and fuzzy logic.
Beyond technical measures, weak governance, institutional fragmentation, and limited stakeholder participation
remain the primary obstacles. Traditional centralized management models conflict with modern, knowledge-based,
and participatory governance methods. Sustainable water management in Iran necessitates both scientific and
technological innovation and a fundamental transformation in governance, emphasizing transparency, local
participation, and policy coherence. The strategic integration of technical solutions and structural reforms can pave
the way toward long-term water sustainability. Finally, it is proposed that comprehensive, macro-level policy-
making is conducted in the domain of land use planning (spatial planning). Land utilization should be based on the
capabilities of climate, soil, and water resources. The true cost of water should be considered to incentivize optimal
consumption. The export of water-intensive agricultural products should be restricted by the government. Support
for guaranteed purchases of low-water-use crops should be determined based on their real value. Water
productivity and food security should be enhanced through targeted policies.
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Table 2— Rainwater harvesting systems as a strategic approach for water resources sustainability
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Table 3- Virtual water as a strategic approach for water resources sustainability
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Table 4— Water and wastewater reuse as a strategic approach for water resources sustainability
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Table 5- Flood Spreading Systems as a Strategic Approach for Water Resources Sustainability
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Table 6- Artificial recharge projects as a strategic approach for water resources sustainability
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Table 7— Water governance as a strategic approach for water resources sustainability

o | bl 5 5yl aipej )3 o pulid ) )y i 5 LIS ol 355 Joar ol o 5l (S s 5 S
A o]y elaial g (ool sl slogise alos g a8l W) (ca> ol S o 4 S Alte 98 s RUitovs
g o g 53 el (68 S jlwdine; Wles o wig) oyl polis unl o0l 41,8 ) (1397)
olod o] sloggl)l 5 (68l 1l 5l (xS0 b &S g salss S0 Sloj lnl Gl Gl 5 ()8l S5 oS
2 OB S5t 2,805 ol G )db (IS 55 (Bl 4 (sl oS5 395 ol 39290 (slaal (2 fipre AL i SSs ’ )\Jl::;
P sl (bpaass 4 weFe g )l Gl (alaie il LB (egr GBI (18,5030 das S renas ) 71;97)
ol (gyl5 ol
piY g g i sl sl b ohan ol ol b dblie sl wlid)lS 1 e 5 425 (slacusks 295 9 !
W 53 g 35S 3ylg Ol wlie p (slodnl HUid HoudS Anwgi sladeliy a8 ol b el (o @lio dgur g cblis 4 - o)
S g (g 505 3lal g, 4 59y <l ol (1398)
2l i Glaes g ol Copte 3 plid i G 2 5)Se ST 252y b o amx e ol 5 Obb2
byo o8l &y IS Cnlws izt s ied (oly ()Mo 3,500, b o S o i S )l lpl Bl s ()8 ohen
ygpd Sy & WIS (0 oS (oSS 4L 5 Sy Gy (1399)
£55 ool i3 3,Skos 3 Il g (e cind (BTL 3 4y & el G955 Sl | b glpl o o gl
s (g0l 45 295 ol (S8l g )SisS dalojl dasles dacdbu ;I slasgerme (S 9 (So5S & Jle L o
o ol 8 5 S USS Cage or LS )3 5 wlelan (alo bl 5 bocins b1l ul 5 S po il s IS5 G WS s A8 g;;;;

Slodds auiS” yd

oy o il 9 RSl

2988 Sk g dng gy (29l @ LB Lulyd 4 dagl (5)9d8 ym p3ye 2)> g ps cplpl o b (LS

; BUICONY
55 g IS ) oSl i 995 Sl Sl B b b (5550 503 o s 43 St plil MAXQDA (2 -
Gl ol ool dtwd dw > o Cusl dalge (gdaxi0 el b oyl » o oS a5 w0 LS Guiow s ™
9 O

SIS 30, 03 A ] e ST LinlS (gl bl st LB lles IS 5 (i ol GISS (oSl
o pde ‘UM{ o pde ‘@‘Pl Yo ;Uu)] <uT Slazsl <L;“S)Lw: @l)& ‘é’L\A Copdo ULAL» oS cul o .)LQ(MJ
D9 o (S Kin 3 g (g )le s piio ¢ ol (gjlwcd b ol Ao e Cypio ol Lol

4o 43l 5 oS ol)Sen
o Julos sl (1400)

2 auseS 5w slayKaly il eslatel ()l pl Sisddas o Sid slapdsl 3 &S aad o i ele mle § o0 Wled oo
ol des jlamd ials 1y SIS oo slasely g ool Lialisl 1 ol wlie (o)lul (o)blixe JS5 @ Kl o col mlie oo
g wlole YA | )Ken 5 (gyom) calises gla yimghy 0 &5 Cunl lad ladilbdgy jiw )0 dwejp) sladw cilo do)Kal,
e Blis il Sl b ol Aoje b pelie sleejle lgicay (Shashikumar et al., 2018¢ VW5 )l S
O3B b ()l 60y i 4 Slax 5l g adly Il Coll S5elg8 9053 cunlio (sl yiun b (bl )3 0394 s cpl . iloads
cilizee 3blie )3 (dejnj ladw Gl p Jhe Jelge o5 amdoe LIS (gl Bl 3 29290 aled )l S5 (e
g9 canl ol Sg3g (o cawds Wlo Lol (sl el )b il yd cpl ) el ddgs ya Lalps 385 (wyp g addllas Mejls g odg cglize
A 3y90 OSe (Jalse cnl Sl S 2 4 (agice ©ope 3 &5 Ly fisd cole) ol psbody L Lol CusBge 5 (bl e 5l
68l sl plo g bosls dabing, 4 (o5 ile 258 (sbajzall ¢ blie ,3 g waloss cuslio inejy s sl sly
Jolse ol 5l (S 5 cfa0mme jd i o B dalaie pa jo ] u,ml.: Gua g (oolaidl ( clainl blpd 4 dagi b g Byl s
(\\““\” ‘ul)lfw.m 9 ob?ul.o.w) A.«Su.a u».au l) u.l?(.a u] &JLA umij 9 u.auﬁ)))) EWRTARN| Lgl)J wl.w UISA ‘GC)S 9 J“ol
o b =33 u] @aw u»;l)ﬁ] 9 (W U"‘ pu.oﬂyo &S Llosls uL-v) (\\c'\) u])&.oib 9 b‘))d)‘fo )A.\a) c_s"]“\“" Olallao e
Gl et bl oS ol il cuslpl e SB (6000368 5 db oS 1515 clide) sla Sy & wtunly o0
(soiy) 28b Alsyo ool & bgye laa o g loj S sl 5o )l Slgs o0 AHP g 5l odlil sl ayjo 5 oo
oSbe g oy slaie gy 93 I edlitul &5 ams e (L (WYY ol)Sen g olgdplen) @S pwizes (e (lKen 5 S
F38 s el walise SleMbl slaaY Jlasl b 1y; cunl 350 jlaws (uojp dw clis] culio sble SLilKe gl awiin
38es (s (ke 09y b (blSe (g (nl @S duslie (il 2 Glie cpl )3 oS 2980 wal S canlio glaplSe Faine
ool gy 5 slbadd We gl Satuod U 5l ool yol pl Jdo s o el 1y Jlais] glallas g 5l (62
5 S claJre cushad pis @ ) cul oad Bls agjy w2 Hlelid )8 L sadtae cdBs lagl o a5 cul S5


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

M ! @be Syl Sl 2,881 oy 1l 53 SleS ol

2 Cuanly g JoSo slaayS 5l (S glysas 55 ohl ol oslaer glrailobe il (pem 53 sy po Jilis 4 (holad slallas
ol o e e oele > 85l o] 1 (Slo olesS 5 S5 e > Sblllao s s g ae (i 9 5268 Bbie
ol pl 380ae Jpuslly o ) b (U 3 iie) sunyign o Vo 3] i & 555 blis S (ol S5 el
ool SIS (slodls 5 S55lgynum (slaog,S oblyy (s (S Bl (o by (e b i alge ) slie Condey
clacols Ol ) cdy diuily dadilols b 1S 10 (556 laie Al lad fdoo gla Jus 5l eslazwl .(Ammar et al., 2018)
4 58 Silme O parde 2l 292y lajlise 4y (3050 0,90 (ol jlas GMBS] Slalllao (32 )3 oo o Lol s )l 1y (ol 2
ol 005 ke (65,5L8 50 Ol e oo (sl pemecil (I3 e

Ngame Shyly sa,b 5l gjbe ol @lsyly Marques et al. (2022) 5 (\WAY) Ko 5 Hlomt Sldlbs ool 5
Slooly lis Woald 56 baybiwl (S 0 e (als 1y I3 mle p ,lid Wle o o S35 bl & Cans YL (gy50,00 b (6559LiS
olasdl 5yl 285 5 o Gy hlS Ll 5 osiis U (ol 5 aslil Lyl b Kinlon ¢ aingy cutS lansS| Clscsl a8
s 3 il ol )b shlie 5l aiedin ()l sl pomaite 6yl I8 Cunliw 5 sdn Mo lizp Jla ol b sl sl o
(Jiménez et al., 2020 YAV ()|, Kan g 315 os,S) ciliste Slallas ) sume o3liil 9 (S5 25k dise) 45 .3l dgzg o
O wlie pHlid als 4 b & aS slaslilinl cole) ©ygo 3 wriabal Oluy 5 gyuSE Ol 5l oolitl a5 wlodls Lis
5 Shdy SaoS il Wil alagysld wlei Sy 8 Camslme (Sl Wlgi e Sl WS e S5 0
Song et al., 2017) wless iy Joo cslolSaly plyicats o bl SKibitas 3blio 3] (o > ccobuy SOl (sl
o yd 3o mlge o530 by BT 365 g Jbo el (gl mols (sbrdoliy g0 ) > b ol b {Zheng et al., 2021
M 3l i S 2gg b &S w0 Ll b yingh zuls 56 oMl edlatul die) jd gy o oy o gyolid il dxwgs
S gl (Jlolge SRl 5 S kS S (i slaoyie 4l 0 gl (8B Wl oy il o e el plgiea
» ol glpo S cwl o5l (S (Ve o)Kan 5 gbiawg OYA ) Ken g Lbys OF-F (o Kan 5 51)3) saxie snles
S SES Lo g oyt (e i ol (Siblasl (glislu Gind )3 sy oS b plio 39008 Maly By &5 ]
Sl 5 e S 55 (603,03, b 2L 53 ol 5 it sl 43 VU 5] 5 55 s (T30 Bitas D250 JyaSo (slosSl 2
>55 (Gelendenning et al., 2012; Bouma et al., 2016) 5445 oo 48,5 ey (b mlio Coppdo 05> 40 g by (s ygutS > &S
2 lod)S a5 |y ol ool lingly e (oba)Saly (ngd g (o GBI & (R P iy GpaasS I S5 edlitl
Cuxdg j yee sl (Wang et al., 2014; Ali et al., 2019) x> o sl (Modlip o bl o, Kiimgs a8l wll o)
(3 lbpg el byl ST L (eloil g (Sosidon) (mmipw ilel 5 sacagdyl sladsly (glial g (Aol Cuans 4 2L (o
syl 5l lgi oo & Cusl 9o cpl 3 S )5 CS ot Sl IS Cwln (65Kl g (e gl <8 lde gy il
3 gl Sl gl Gl jloatse) g 059l Josa k5 5o 63l g 02 B ye

2 2L Il plgieds O wlie (5ajaaby g (silodend slode ) aygaiS cpl j) (golham > 45 2230 (LS S rizen
Slalas jgpe oadaslus Lo claylpl 5l (S oloie 4 WEAP Jao 1 diwly ol )3 sl osd ol (ol golie diuge o e
5 oxgd WEAP Jae a5 amsy o lis Prasetio et al. (2019) 4 Griffith (2009) Zainuddin et al. (2017) ,ls i
Mutiga et al. imgh zols o pinpd ool 039 20l )5 3ol slaasgs O glio dips (s5y400 5 53 qualdl juis 9 JluSiid oyl s
Lol g asye e Sl (o) By g ol Bpas Slo)bs (ials > WEAP o )8 Sl 487 )5 gygulysl 45> ,5(2010)
by o8 Ol wlie jluk g dge Copte (LS Glagdyy » gal (5950 calllae cul (6505 ise 1 comized sl o lie
Qs S 5 (55yliS 5 3 T B (syg00 DI 2 Baos lastgy () (2855 g0 calonss dlodiy cilisie ol Sy,
5 ot e o)lSaly  S5e5 &S amd e LS lo)edS (B 53 el Clille s cizen Slodgy S sate o ailie
Jio gl cal 03,5 ly) xb aolio 5 (Galindo et al., 2018) [Lis LialS 5 o G pae (gjlodings ) a2 b i il gld
lodgy $3e (sladyualy dlox I LSE Cypte slagbs) 63554 5 ilel (e (1o (olr Siidas 5 St 3ble Sy
axwgi slayeiS > (Evans & Sadler, 2008) sieisn (oykol sladilobs omen (oylol 4 i (clacsygld I oolitwl o LS )
CulS Gty L)l 513 ) So (Sla JUSUS (5 pm0 13 & oo )oS (oizpd o 450 ) O Gl ySadte JhalS cargo il
N gamo 5l 505 o j S e |y 1ds5 oyl b lod S <8 > (HU & Xiong, 2014) sS4 polie Y g


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

(VEF OF als o o)lad) oyl 38T ol salolw AY

3l s xSone 9 {Kader et al., 2019) SL cugb, bis Iy 3Lzl (Davis et al., 2017) pUlaS ¥ game b Cpunoy
losd 485 IS & Caibyn b S 5| (6l 5 45 sl SLolidl dles 5 55 (Al etal,, 2017) " blis (5,555 o is,

L5 pla g Sl slaculus wwutS BB Y gaxe £ (e (92 (2bie] 53 0higd (5598 0jo 53 NS Slacuslw
5 gk 2] dacusls ool 3551 1038 ] ro wlio b0 9 (iagkiS 61Uy o e 3 (limm U e
3 (ol et )3 sl 4B S Dpg0 yodS gl e dl3 (slacydgizme g LSl Hly lacud b pedldl slac Ll 4 B
odd e bl I (c)law 3 NS oo wais 4 el ol &S Bl Gow YU ol 5L b OV gase S Caow 4 oljy9liS
b b @l 5ol )l pose s &5 ool (Blipgr sy Shy 5 55:5laS Sl cwlin phe (Sialoal (i ol
sl a3l 2900 35 1) Ol e (gloing § oo cng sloby 5 s ysld el dly p3Y (slacuo 4l w8 Jie
5 e g o ol plie CobS g o (1ol (eej o wlie Sl 1 Gl (e Jeld Gy ol lasaly
PGS ol lately wats g b g, polls 4 dog b sl (65yliS ige (oabadl g uwj b (s pdical Gl
uslize ¢ poleS Y guase cuiS | Culos sliwly 3 b b cpl 310 (S Can sl (956 ol )yaliS Glacuwslw
S8 598 (ol @lie jl bl 4 e & Baa pl 30 A3k Hluk (o)l poje Slhoged gy g (3blie (Bhdpg slacd b L
D e (£5y0llS Sl drwgd 4y oliwd 5 (olie sl pendt (5590 00 s8] 4 Wlg5 o aSL 2,8 Aales

& 5 4o
oo aySaly Sl eolatwl ¢yl pl Siddos 9 Siid bl 3 daS 0ald Hlis 5 00,8 wyp | dimio Lole g (0)o0 Salsd pols (sadllles
(Gaips e Colo dajlSaly ol dlex Jladl e oS Glioe (il Ol @lie Copte )3 (6550 ygbdr Sl o0 djaeS
9 Lso.«.l.‘?‘ LSLQ’L;)"S L d>gi g d)u@y L as swe oM )1 ool 9 ‘d)wfb u] u.:l>)>)l.: 4u|)l; ui LS)STC") slaalols
dos o clocd alp 50 sl g 9 O @l 2 )Lt alS ) fhe sty lgisa Al o cilaio 1o So3glsh 00555
Jo wile gilodnds cloio 5 56 hie GIS Luliad oo clo e sisle dib ity clogsystd 51 odlizul (oo ol 53 a8
5 el 5 oo I b SIS ol pleal ¢pin ot S o ] oy Sal, ol cslal g ol (s5lodings > sage yiis WEAP
Copdo 5Bl s g JheSo slo il (Jb ol boadl olul o Ol (18l jlodte) Slge < S Boge sl
sl B Glaen Ol gl

35S 3 U s ol Jelse ) olaised e oS lie pis g «Sinkanl g BT ulgh dmolSis oy Sinlan b
bl 2 35U L o )lse g S sl 9 395 50k 429 Heme il g (S )lie SlyeSe 4 b ofgds (Pl cl S sl
QLS 36 dag Jlo 3 g alpdin sbayeulS )b 29 (2l (e g (o o 3w syl ) She sld 0 9 s3Uadl
ok oo, Bl5 e 50laS (g Slasbs) 654 g S slogSl ol (gl 4y (slacsygls S 5 oS wimd o
d))56l> LSLQ’Q"ﬁ) 9 ‘L’JL&» LY Falm: u\/}a?m cuiS ‘w}m d)Lj )l odlés! co).:94; D ﬁl)l u‘):‘ » g.j @L.n Co pdo dlj-’
Copde S & oliwd woles ;o .08l sl BB 56 ol (g Sl o g ol oid (gjlwosly Cuddgo b bayeiS 51 (o)l o clbles
g sl LB 5 Wb 5l ol ol SleSs g elanl (3 laKal) ool Kinlon g guomo 5286 i0jls oyl 5 Ol wle Hlub
algl 3 Bigd Ca e iy pgbar (o lio 9 b SR ol > O Bl Bo93 all og Ll b bslyon 5 ol (slacuslis
(sorldl Skl ol i Bl 51 (5l 5 Dpgeo asp ilel 03 3 @sle 9 M (IS sl 35 0 Sl
Lis 5 Ol wlie (gy90,80 29 s gl (adly (55)) 4 angi b pOlaS oV game uedd 1,5 5l Colos 34 d9dme g
b ) sedie glaculus 3k 5l olde col

M1 Ol Yo
8,8 amlgs )LE LRT 5 st st g b aslSe Byl 5l g ol 55 o edlatwl ol 5 laosls (031> Ay o piawd

! Mulching
2 Conservation Tillage


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

AY ! @be Syl Sl 2,881 oy 1l 53 SleS ol

sl 0diid Jlo Sl Slojlo a5l ol iagh 1 Jlo Colos

LB (g 9 WY (gonmiue thes Dgrio Cuan o dlis (555 5 (65 Ao uli (BT )5 tglesre add ) 15 W o5 &5 L
S5 gy ol gls g cllae il g (5SS (ogad 53 (adlie SUiS 45 s 45 Gyl g0 pMel dlie (pl Baiung 1y A o5 28l SLAT
&MI) ol dpogyl o8l LS)‘J)'.‘.’.Q.] 9 Byo oa)f pyia Hluisly pld s Oy o) dlé] ol 5l lie C)ﬁl Olf.xwiy ’d)')fu*’w
Wles o (S10)08 ¢ S lbdiedds )l iyl @l col allae pysre leld 5l piored ¢ lbdiedd)l

&le

55 3l eolisl b i glio (dlacly 8Ll ity o g 428 5 (b)) (FT) )] camme cBile (SIS e e et )
https://doi.org/10.22034/JRMAM .2024.14421.663 \Y&-\10 (VW)  siyalits cla yeile CilSo el ying s . s3isy

— RSP > o5 O S g e S g Ol i Bl ey (VF4F) s Gl ccondlel bl (J B eyt Y
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.3.0 M=\ (Y)Y (b 1S ol clodilolis ) ) g — gaiiin

A 5 (oapuly (clocasls ) 35 ST 55 Lolse 31 wlglSly ulos ¢ SlpeS (WAR) malpl cgran] dyaj ppcsdon] X
doi: 10.30507/jmsp.2020.102558 A\ ¥+—\ Y+

doi: ¥YO-FV+ (YY) (5 5 (apa)y (clocusls ) > Ol o 5 (38 sl (WWAA) don! ¢ oy callpg) o ooMul ¥
10.32598/JMSP.7.3.5

jol Asgs )3 wepi dw @lisl (gl canlio olaygme (cancagdgl (WAD) S ¢ coyd daze ¢ pilS L) (g9 dronl D
https://doi.org/10.22059/jphgr.2016.60834 S03—5¥0 (¥)FA ( xub (sld/iis clo jing ) oS 0cmwgd

s 9 (RS);93 51 iocius 5l 0alatnl b (e b (b lKe (MWAA) Gpmamdode o6yl ¢ gue Sl el pai oLl »
d0i:10.29252/aridbiom.2019.1541 YV—Y\ ((MA epcKis . Lals s 16390 axlllas (GIS) oldlis leMb]

2 L oo Cop Sl &l 5 ey s Ol o (&S5 oS Cumdy gy (F4)) L (i 0 ¢ Sl S0l el Y
https://doi.org/10.30469/jnace.2022.157832 YY—0A (V)5 « shac cwdigo 0 poi (510345g) dalnin

5 palies (£pSoal (VF1) Lople csiome cdosmoJoton tibliy Loyodle ()8 el (olugSS e g nSl A
(N SE 5 of cupo 5 (Gilufto JRLS DM Jise alobs 1 Glsel 4 435 5 p O Glise Sl (giloand
https://doi.org/10.22098/mmws.2022.11883.1183 YVY5—Yos

Bl b @l 5 eslatl b Ol wlie Jlub copde (M) s (g dugo odow Ay (Sgmge bl dows d)l A
VY=Y (R ighytassT (s ¥ ailate adl JUB (99)50 adllas) o slad gilol Bam b g0l Ul
https://doi.org/10.22059/ije.2023.352783.1705

(b S5 o JUST 3ok S onies T slooso (ogimn 4355 (WWAY) phuo s> cplon sl el o> (Pl b ¢
https://dor.isc.ac/dor/20.1001.1.20089554.1393.8.24.4.1 XY (A) « s/ s /by550] pwkigo g pole AHP gy 5l edlil |

bl SB lad 5 (Sojd S Sy 2 bl 2K 2ol Gloalola 56 (V1) peme E0le pgaie E0le )
YW (WY bl WS psbe sladilols (Gl b e dilale  rodyge  ddlae)  Suis
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0

555 Gag anug 55 b ST o (a5 gy (ITAY) (g8 0 JS 3l S oyl quuliysy gl el Y
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0 A\Y—Y (YW (hb S/ pobow (clodilolus a2l

iy s cabia b fSe > S SIBT gy Camlan pyp (WHY) londe SIS wjen ol o (B etz AT
doi: (YWY ol o 5 ol wdige (oS ohwel  pecigele pul oje iedyge adlae) (gpeS gble
10.22125/iwe.2023.378942.1696

» e bl Gbuasls lapley p e i3y S 2L (VFY) deal ool dd e ((5)led L prestatis (Sl VY
https://doi.org/10.22092/wmrj.2023.360770.1508 SA—YY o « ¢ )byr0/ clo yingss . 35S (o Wlgsul ol

Gblie )3 bl Sl gohe SaS 4 g SVop Capte [FF) oy ltae dlpins (ol (e ggtads 1D
doi: FAV=IVY (YWY obiot] s e (s pul oje g adlhe)  Siidaes
10.22059/jrwm.2024.373203.1750


https://doi.org/10.22034/JRMAM.2024.14421.663
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.3.0
https://doi.org/10.22059/jphgr.2016.60834
https://doi.org/10.30469/jnace.2022.157832
https://doi.org/10.22059/ije.2023.352783.1705
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0
https://doi.org/10.22092/wmrj.2023.360770.1508
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

(VEF OF als o o)lad) oyl 38T ol salolw AF

pole Aado b (6390 dalllas 1 SuiS Bblie Lpd Ol (el bl luy SB 2L 5 Of @lie Copte ()YAY) e )i N8
https:/doi.org/10.22112/jwwse.2019.148851.1110 -$¥—¥A (¥)Y Ml g of | wligo 5

el 2 Sl SIST Gbdy 5 g0 483l Sl s (V1R8] (o0l ¢ gy 31j)8 (ko (shge «0)58 garme By 0,5\
YN b deey o ol chegd) i a0 oy T S
https://doi.org/10.22067/jwsd.v3i2.50280

Caz Saly @l g el cudd O mlie S 5 oS Candy yp (VF)) SOl @Bl uaye ol dag o Slins A
https://doi.org/10.30469/jnace.2022.157832 VY—0A (Y  lsae L wdigo j0 wai (563,51, dilain 1> ol Copio

S Jlasmial eslio Sl (ololiss (VF++) Sgnoyse ()5 wolsi b (o (I ol j3l wien 9 oo s (gatio) N
(FR bl w5 ol (cladilolo (plocuy (s iy Soase 163,50 axlllas) (e s 3l odatsl b ooy
https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.3.1 ¥v—)\a

Sl 5,505, 5 ool b dwesp; O wlie ot gla)Saly byl (WA) des e oS ¢ lobs o sdlgn dypsons (olsy Ve
https://doi.org/10.22034/hydro.2020.10459 FY—YY (V)0 « ¢jslaiisbea . s33e (6jlwdud 1> dg9ixe

4 (5l dhudes Qs g oy Bl Gagbg) 654 b e e sl Sbple (V1)) e @3 (0 i)l T
MY (Y csiphiprbn (oliiless oliol 5 sl ol adg 15390 allas) (aldlyin SleDMb] s alog
https://doi.org/10.22034/hydro.2022.50085.1258

(VFV) dgane o ¢ 11555 old i3 Lo pule ¢ Sloald pSUle (5995 pammdorme ¢ Slhabu ol o2 y9dlo el c(gl3ad ) puo VY
o Soplel Glszel 163,50 adllas cglol S 2L clagigasl 3,8 L (85 B Jl M sy slag )b Il L)
https:/doi.org/10.22092/ijwmse.2020.127852.1722 S¥—db (\NY¥ o/ cu ko g i

adllas) GIS Lageo o osilpedludes Julos 1 oslinal b hl o Jlastiol dxiwe 3blie xSl [(0YA8) Jole o slals ¥Y
Y550 (¥)o bl )«_f;/’ ook slodilols (i O)liaw oo Jus)m& dog> 18050
https://dor.isc.ac/dor/20.1001.1.24235970.1396.5.2.6.2

aolllas) (556 (oslpmalds gy 3l ealisl b e ol gl ol Jemily (IT) (60l colag i lag «Soliws e(5ygmolobus Y
https://www.doi.org/10.22111/9dij.2020.5655 .YF—VY (¥+ )V cCuns s Lo awlicd puos () Suiingy Cadd 16390

sl (sgvas 4l cuslie gl me (blSe (F0)) jpaie oS pher (iome (loy (god (e L)yl ¢ B3lo YO

MFN e O e b (lotagy dilaie (Soidegione sl Shy 2 45T L o8 ol e
https://doi.org/10.48308/esrj.2022.100768

5 oo Ol lio Jlatige (6ot yslate 4 Bamiia (giayaely (V1)) o (oo (B8 (LBl ¢ @3l doi did Lo VP
https://doi.org/10.22059/ije.2022.331523.1558 A0—YY (VW «(sjels eS| . coume i85 pimms 5 (Juojp)

16390 anlllan) syl lgB sl ) O iSu @lisl BV Y) Lo (giay ¢ Biteme o ygiwd olyelis g s Je ( Jb YV
https://doi.org/10.22052/DEEJ.2021.10.31.21 ¥Y-¥\ (¥V)V+ ¢ bl peiuussST  awdigo (35 32 00 Mo 50 ailobw

b oyl 50 o ayhial Gl jl olitwl el awyp (VF+Y) (oola colgtibio (o,S copmes DI5L (g pal Bume ospw ¢ s palb YA
VDN sl i 5 ol foia e S At gy o 52350 llas) ] s bne S5 & 425
Aoy

cloainiil 5 o Lo O eSo ol Lo 5,550, b ialie el 5 ol glie Cape (VF0F) wlaw qeile YA
https://doi.org/10.22034/eaai.2025.2039737.1037 X'+ —\ (¥)) « solass/

o 023l g ibre Ol upp (VF4Y) el diBgpme ool piie B S o) wsRS o3l Y
SA-0Y (W SB s O cupte 5 glufle sl ey el oVgame > (gjlaS
https://doi.org/10.22098/mmws.2022.11090.1100

3590y 35895 (WWAY) s dosme ¢ ybiagee bl (s93l5 Loy by (e o S83)) (cyhn cdauo (80L5 dgaxe ((5)d5 ye Y
https://doi.org/10.22092/wmej.2018.121424.1106  .YY-\Y ()N b/ slo jings . o)yl 1o o Liole,d

5 OIS Syl ool b (iwojej o (2bolSe (WAY) (32)55 ¢Sl (el by dgre el dple s pole ope ¥V

POV O ol b ke 5 el (AHP) e dide b i)
https://dor.isc.ac/dor/20.1001.1.20089554.1397.12.41.5.4


https://doi.org/10.22112/jwwse.2019.148851.1110
https://doi.org/10.30469/jnace.2022.157832
https://dor.isc.ac/dor/20.1001.1.24235970.1400.9.4.3.1
https://doi.org/10.22034/hydro.2020.10459
https://doi.org/10.22034/hydro.2022.50085.1258
https://doi.org/10.22092/ijwmse.2020.127852.1722
https://dor.isc.ac/dor/20.1001.1.24235970.1396.5.2.6.2
https://www.doi.org/10.22111/gdij.2020.5655
https://doi.org/10.48308/esrj.2022.100768
https://doi.org/10.22059/ije.2022.331523.1558
https://doi.org/10.48308/esrj.2022.100768
https://dor.isc.ac/dor/20.1001.1.20089554.1397.12.41.5.4
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

AD ! @be Syl Sl 2,881 oy 1l 53 SleS ol

Copdo .oy il 0 25U el i85 g Ol So3lmal ol (VWAY) doguare gl coynlo 053095 col uw (¢ Sme XY
https://doi.org/10.22059/jscm.2018.266619.1694 ¥YV—¥aY (V)0 « clais/ 4slo puw
YEYY (FIVY «oibion] (clo ing s (SLLS SMS 1wl 0595 26390
doi: 10.22059/ije.2019.284186.1147 .\ +¥¥—Y YA (¥)% « ¢jals)kerasT.DPSIR Jao | elal b 85

slagejp ol ade e Cypie gl poi) ol Of mlie slatlle 5 B)las @lie 1 sy900 (V1Y) o5 b ¥F
https://doi.org/10.61186/jpat.2024.3.2 .\ < wes w0,/ sl
https://doi.org/10.22059/ijswr.2025.391058.669889 (Y}oF « 5/u/ SE 4 o Clidze )l i) il dalllas 550 2 6559l

6B Glaie gy 4 2 Kl 01959] SRS ol Egaas M5 Can calio oo st (VWAA) ) colgdumn )l ppe ¢ )48 YA
doi: 10.22125/iwe.2019.100748 . \YY—\FY (¥)) - ‘dk/g/’j d)ég/’u.w.lée,a L. GIS

2 oo i3y J gy (V) 0jgpd (o pSumy @nl oSy warlnl (rpe ey lpl (S (8T
https://doi.org/10.48308/envs.2024.1447

k:A:\J.). 5‘_591.:? cM{}U cL;M.C 5L0.)4..LC cL;LD.lé c‘:){J)é ‘O‘)Sd«b Lf;b) ‘)Slg‘ cd)}c‘_;lmuﬁ] ‘t_é9j) ‘b)‘}uéjéaaﬁ 5&:.%0 ‘é?bd; .f’
AU sy 5 ol (o €5 i o Sladorins 5 (Siiglsyin calpe S5 o b)) o (1F-Y)
https://doi.org/10.22092/ijwmse.2023.361373.2010 MS—AA MV o/ o pdo g wdigo . Jwd,) bl (25 50
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0 W=\ (YW «hb S/ sl (slodilolus . Juuis 51 > 30ib
D0+ =018 (T (5jola)hnssT 29,5 5yl Ao ol s CudaoMow digg 3 (o) 2l (&S 9 (505 Cluogad
https://doi.org/10.22059/ije.2021.320806.148
doi: DAY=V (V)OF « 5/u/ (gjyaliS drwss 5 laid] Clidz . g5lxe ol ele 25 S ol oMol 5,554, b laas]
10.22059/ijaedr.2023.353719.669200
doi: 10.22034/jargs.2024.455318.1110 YY—AY (dAND «Kuis sblo lilss bl . gl
https://doi.org/10.22034/jdmal.2025.2047056.1491 A¥-—)-a (MY
NN=AE (Y ol )‘.5/'5}&“; lodlols (NS i s ®51p0 1(60y90 addllas) pby L dyge iy ‘.,»] u,ml) VLS
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.8.0

2l clllbe . liwjes bl ) L;J oy o Jlsis el gl ills awyy (V0 F) dirw ((Slo «Sidgn (00]y0 KV
https://doi.org/10.22124/gscaj.2025.25366.1263 Y- (V)% « Lolo o

slodilols b 1Sl zobaw (cladilols vl Can 40398 adgs oy (V) ime (s3ye ST e ol gl (el 5 c0lpe KA
https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.2.3.4 Y=YV (Y)\+ ()b 5/ polows

J)L.an 9 é:lm ma ) (\Y‘:\A) )/U ‘Ls""){ c)w oo Juw ‘C)Iaulp.lol.: ygaio quL;) Ve sd/&l? L;")M‘U"'“» ‘ub))n AR
https://doi.org/10.22093/wwj.2018.126649.2663 XY—\5 (¥)¥'s (oMb 5 o/ icundg do0 (o, Kaly 9 ol > O

bzl 5 v (Do) 34N 33ul oje 163)50 aalllas) 55wl 0 3 Sludl slaclld bl (VF4Y) ol (gagedio ¢
https://doi.org/10.22059/jrwm.2022.340423.1650 .\YF—\12 () )V


https://doi.org/10.61186/jpat.2024.3.2
https://doi.org/10.22059/ijswr.2025.391058.669889
https://doi.org/10.48308/envs.2024.1447
https://doi.org/10.22092/ijwmse.2023.361373.2010
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0
https://doi.org/10.22059/ije.2021.320806.148
https://doi.org/10.22034/jdmal.2025.2047056.1491
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.8.0
https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.2.3.4
https://doi.org/10.22093/wwj.2018.126649.2663
https://doi.org/10.22059/jrwm.2022.340423.1650
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

(VEF OF als o o)lad) oyl 38T ol salolw A

©)lgsd as o sk g Buao olus ) bdcds 5 o)l ol ‘5)91@? Oid gy MYAY) 0g (LB B caals el dos o Y
https://dor.isc.ac/dor/20.1001.1.24235970.1397.6.4.1.8 ¥¥—¥a (¥)* ‘ubbﬁ.ﬁ/’@b» slodibols . s S ol

e wdin (1wSbo hg) il eoliwl b guejpj dw clis] bl (saucuglgl (WA) |ysouws ¢ doluy ¢ ybgity @dli3 8 lpo ¢ awes DY
https://doi.org/10.22059/ije.2017.62494 SYY—F5Y (Y)F ¢ ¢iaytenrasT. oldl g cleMbl ailolu

References

1. Abasteh, M., Moradani-Karani, A., Mardani-Karani, A., Aref, A., Mahbi, A.,, & Arash, A. (2024).
Evaluation and analysis of the potential for wastewater reclamation from food industry effluents using
solar energy. Journal of Research in Mechanization of Agricultural Machinery (JRMAM), 5(1), 115-125.
DOI: https://doi.org/10.22034/JRMAM.2024.14421.663 [In Persian]

2. Abdi, S. (2024). Water resources management and food security: An analytical look at governance challenges.
Analyses and Economic Thoughts, 1(3), 1-30. https://doi.org/10.22034/eaai.2025.2039737.1037[In Persian]

3. Abdollazadeh-Kaheri, R., Kookbi-Nejad Ghomand, A., & Mardfi-Niya, E. (2022). Virtual water and water
use efficiency in agricultural crops of Plate-lest plain. Modeling and Management of Water and Soil, 3(1),
54-68. DOI: 10.22098/mmws.2022.11090.1100[In Persian]

4. Abshiri, F., Bazrafshan, O.B., & Bi-Niaz, M. (2024). Investigating the effect of floodplain distribution on
changes in groundwater quantity and quality in the Tokhor-Heshtbandi plain, southern Iran. Rainwater
Harvesting Systems, 12(3), 1-18. DOI: https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.3.0 [In
Persian]

5. Ahmadipour, Z., & Ahmadi, I. (2020). Governance: An exploration of factors influencing failure in Iran.
Policy Studies and Macro, 8, 110-140. doi: 10.30507/jmsp.2020.102558 [In Persian]

6. Ali, A. B., Elshaikh, N. A., Hong, L., Adam, A. B., & Haofang, Y. (2016). Conservation tillage as an
approach to enhance crops water use efficiency. Acta Agriculturae Scandinavica, Section B — Soil & Plant
Science, 67(3), 252—262. https://doi.org/10.1080/09064710.2016.1255349

7. Ali, S., Ma, X., Jia, Q., Ahmad, I., Ahmad, S., Sha, Z., & Cai, T. (2019). Supplemental irrigation strategy for
improving grain filling, economic return, and production in winter wheat under the ridge and furrow
rainwater harvesting system. Agricultural Water Management, 226, 105842.

8. Amanian, N., Eliati, A., & Mokhatar, M. (2019). Locating an underground dam using remote sensing (RS)
and Geographic Information Systems (GIS): A case study in Kashan plain. Arid Biome, 9(1), 21-37. DOI:
10.29252/aridbiom.2019.1541[In Persian]

9. Amininejad, B., Farahani, M., & Dehghani, B. (2022). Evaluation of quantitative and qualitative status of
groundwater resources in Varamin plain and sustainable management approaches. Journal of New
Approaches in Civil Engineering, 6(2), 58—73. DOI: 10.30469/jnace.2022.157832 [In Persian]

10. Amininejad, B., Farahani, M., & Dehghani, B. (2022). Evaluation of quantitative and qualitative status of
groundwater resources in Varamin plain and sustainable management approaches. Journal of New
Approaches in Civil Engineering, 6(2), 58—73. DOI: 10.30469/jnace.2022.157832 [In Persian]

11. Arab-Amari, A., Sahrabi, M., Rezaei, K., & Shirani, K. (2017). Locating underground dam using GIS and
AHP (Iran). Iranian Journal of Watershed Engineering, 12(4(2)), 51-60.
https://dor.isc.ac/dor/20.1001.1.20089554.1397.12.41.5.4[In Persian]

12. Arabkhedri, M., Shadfar, S., Jafari-Ardakani, A., Bayat, R., Khajavi, E., & Mahdian, M. H. (2018).
Improving Water Erosion Estimates for Iran. Watershed Management Research, 31(3), 13-27. doi:
10.22092/wmej.2018.121424.1106 [In Persian]

13. Asgari, S., Kouhnoord, M., & Hadaevand, M. (2017). Insecurity of groundwater governance and its
political  implications. Journal of Social Capital Management, 5(3), 457-477. DOI:
10.22059/jscm.2018.266619.1694[In Persian]

14. Bouma, J. A, Hegde, S. S., & Lasage, R. (2016). Assessing the returns to water harvesting: A meta-
analysis. Agricultural Water Management, 163, 100-109. https://doi.org/10.1016/j.agwat.2015.08.012

15. Brooks, K. N., Folliott, P. F., Gregersen, H. M., & Thames, J. L. (1991). Hydrology and the Management
of Watersheds. lowa State University Press. https://doi.org/10.1029/91E000187

16. Davis, K. F., Seveso, A., Rulli, M. C., & D’Odorico, P. (2017). Water savings of crop redistribution in the
United States. Journal of Water, 9(83), 1-8. https://doi.org/10.3390/w9020083

17. Dehghani, B., Farahani, M., & Amin-Nejad, B. (2022). Assessment of quantitative and qualitative status of
water resources in Varamin plain and providing solutions for sustainable management. New Approaches in
Civil Engineering, 6(2), 58-73. DOI: 10.30469/jnace.2022.157832 [In Persian]

18. Du, Y., Fang, K., Zhao, D., Liu, Q., Xu, Z., & Peng, J. (2022). How far are we from possible ideal virtual
water transfer? Evidence from assessing vulnerability of global virtual water trade. Science of the Total
Environment, 828, 154493. https://doi.org/10.1016/j.scitotenv.2022.154493


https://dor.isc.ac/dor/20.1001.1.24235970.1397.6.4.1.8
https://doi.org/10.22059/ije.2017.62494
https://doi.org/10.22034/JRMAM.2024.14421.663
https://doi.org/10.22034/eaai.2025.2039737.1037
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.3.0
https://doi.org/10.1080/09064710.2016.1255349
https://dor.isc.ac/dor/20.1001.1.20089554.1397.12.41.5.4
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1029/91EO00187
https://doi.org/10.3390/w9020083
https://doi.org/10.1016/j.scitotenv.2022.154493
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

AY

! @be Syl Sl 2,881 oy 1l 53 SleS ol

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

Ebrahimi, J., Moradi, H. R., & Chezgi, J. (2021). Prioritizing suitable locations for underground dam
construction in south-east of Bushehr Province. Environmental Earth Sciences, 80, 1-16.
http://dx.doi.org/10.1007/s12665-021-09978-9

Eshkizadeh, M., Nura, N., Heydari, H. (2010). Selecting suitable sites for rainfall collection to nourish
ganats (Case study: Klat-e Ghanabad watershed). Watershed Studies, 23(4), 27-36. [In Persian]

Eslami, R., & Rahimi, A. (2019). Policy-making and water crisis in Iran. Policy Studies and Macro, 7(2/7),
410-435. DOI: 10.32598/JMSP.7.3.5 [In Persian]

Esmaeoliaouri, A., Golen, M., Khorrami, K. (2016). Prioritization of suitable axes for the construction of
an underground dam in the Doostbiglo basin. Journal of Natural Geography, 48(4), 645-659. DOI:
10.22059/jphgr.2016.60834 [In Persian]

Evans, R. G., & Sadler, E. J. (2008). Methods and technologies to improve efficiency of water use. Water
Resources Research, 44(7), 1-15. https://doi.org/10.1029/2007WR006200

Farashi, Z., Shabani-Ali Fami, H., Asadi, A., & Barati, A. A. (2025). Explaining water security
components and providing management solutions in agriculture; Case study of Lorestan Province, Iran.
Iranian Journal of Soil and Water Research. https://doi.org/10.22059/ijswr.2025.391058.669889 [In
Persian]

Fathi, T. (2024). “Review of Water Resources, Uses, and Challenges in Iran: Need for Basin-Based Water
Management Revival. Pars Arian Land Quarterly, 1(3). https://doi.org/10.61186/jpat.2024.3.2 [In Persian]
Galindo, A., Collado-Gonzalez, J., Grinan, 1., Corell, M., Centeno, A., Martin-Palomo, M. J., Giron, I. F.,
Rodriguez, P., Cruz, Z. N., & Memmi, H. (2018). Deficit irrigation and emerging fruit crops as astrategy to
savewater in Mediterranean semiarid agrosystems. Agricultural Water Management, 202, 311-324.
https://doi.org/10.1016/j.agwat.2017.08.015

Ghafoori-Kharanaqg, S., Bani-Habib, M. E., & Javadi, S. (2019). Challenges and corrective solutions for
groundwater governance in Yazd-Ardakan plain using DPSIR model. Ecohydrology Journal, 6(4), 1029—
1043. doi: 10.22059/ije.2019.284186.1147 [In Persian]

Ghasemi, M., & Abdelahi, A. S. (2024). Exploration of Collective Coexistence and Social Governance of
Water: A Study of the Citizens of Semirom. Strategic Research on Social Problems, 13(1), 101-130.
https://doi.org/10.22108/srspi.2024.139147.1939

Ghodrati, M., & Saeedpanah, 1. (2019). Determining suitable sites for artificial groundwater recharge of
hashtgerd aquifer using fuzzy GIS-based logic. Iranian Journal of Irrigation and Water Engineering,
10(2), 163-177. doi: 10.22125/iwe.2019.100748 [In Persian]

Glendenning, C. J., Van Ogtrop, F. F., Mishra, A. K., & Vervoort, R. W. (2012). Balancing watershed and
local scale impacts of rain water harvesting in India-A review. Agricultural Water Management, 107, 1—
13. https://doi.org/10.1016/j.agwat.2012.01.011

Gol-Pazir, M., Ebrahimi, K., Modarresi, F., & Shamsi, M. (2023). Economic Valuation of Agricultural
Water Resources in Isfahan Province Using Crop Pattern Modification and Virtual Water Approach.
Iranian Journal of Agricultural Economics and Development Research, 54(3), 575-592. doi:
10.22059/ijaedr.2023.353719.669200 [In Persian]

Gorganli Doji, A., Jandaghi, N., Ghara-Mahmoudlou, M., & Nik-Qoujeq, Y. (2021). Effect of natural flood
spreading in Esfand 1397 on quantitative and qualitative characteristics of groundwater in floodplain areas at
the end of Gorganrud Watershed. Ecohydrology, 8(2), 535-550. doi:10.22059/ije.2021.320806.1483 [In
Persian]

Graham, J., Amos, B., & Plumptre, T. (2003). Principles for good governance in the 21% Century. Institute
on Governance: Ontario, Canada.

Griffith, D. A., Solak, M. E., & Yorty, D. P. (2009). 30+ winter seasons of operational cloud seeding in
Utah. Journal of Weather Modification, 41, 23-37. https://doi.org/10.54782/jwm.v41i1.175

Habibian, S. M., Qahari, G., Hatami, A. (2023). Assessing flood distribution effects on forage plant
variability indices  at Kosar  aquifer  station. Watershed Research, 4, 32—
48.https://doi.org/10.22092/wmrj.2023.360770.1508

Haj-Seyed Ali-Khani, N., Saeidian, H., Abkar, A. (2023). Sensitivity assessment of geoelectric method in
suitable site selection of underground dams in desert areas (Case Study: Samoun-Jahor Watershed,
Kerman Province). lIranian Journal of Irrigation and Water Engineering, 14(2), 181-196. DOI:
10.22125/iwe.2023.378942.1696 [In Persian]

Hariram, N. P., Mekha, K. B., Suganthan, V., & Sudhakar, K. (2023). Sustainalism: An integrated socio-
economic-environmental model to address sustainable development and sustainability. Sustainability.
https://doi.org/10.3390/su151310682

He, C., Liu, Z., Wu, J., Pan, X., Fang, Z., Li, J., & Bryan, B. A. (2021). Future global urban water scarcity
and potential solutions. Nature Communications, 12(1): 4667. https://doi.org/10.1038/s41467-021-25026-3


http://dx.doi.org/10.1007/s12665-021-09978-9
https://doi.org/10.1029/2007WR006200
https://doi.org/10.22059/ijswr.2025.391058.669889
https://doi.org/10.61186/jpat.2024.3.2
https://doi.org/10.1016/j.agwat.2017.08.015
https://doi.org/10.22108/srspi.2024.139147.1939
https://doi.org/10.1016/j.agwat.2012.01.011
https://doi.org/10.54782/jwm.v41i1.175
https://doi.org/10.22092/wmrj.2023.360770.1508
https://doi.org/10.3390/su151310682
https://doi.org/10.1038/s41467-021-25026-3
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

(VEF OF als o o)lad) oyl 38T ol salolw A

39.

40.

41.

42,

43.

44,

45.

Hemathilake, D., & Gunathilake, D. (2022). Agricultural productivity and food supply to meet increased
demands. In Future foods (pp. 539-553). Elsevier. https://doi.org/10.1016/B978-0-323-91001-9.00016-5
Heshmatpour, A., Sajadi, S. J., Mohammadian, Y. (2024). Management of precipitation using rainwater
harvesting systems in semi-arid areas (Case study: Qavijagh Watershed). Journal of Rangeland and
Watershed Research, 77(3), 371-387. doi: 10.22059/jrwm.2024.373203.1750 [In Persian]

Heydari, A. (2018). Water resources management and wastewater reuse: A solution to supply drinking
water in arid areas (Case study: Mashhad City). Water and Wastewater Engineering Sciences, 3(4), 49-64.
https://doi.org/10.22112/jwwse.2019.148851.1110 [In Persian]

Hu, H., & Xiong, L. (2014). Genetic engineering and breeding of drought-resistant crops. Annual Review
of Plant Biology, 65, 715-741. https://doi.org/10.1146/annurev-arplant-050213-040000

Islam, M., Kashem, S., Momtaz, Z., & Hasan, M. M. (2023). An application of the participatory approach
to develop an integrated water resources management (IWRM) system for the drought-affected region of
Bangladesh. Heliyon, 9(3). https://doi.org/10.1016/j.heliyon.2023.e14260

Jahantigh, M., & Jahantigh, M. (2023). Investigation of the effect of rainwater harvesting systems on
physical and chemical properties of soil in arid areas (Case Study: Mil Nader Region, Sistan). Rainwater
Harvesting Systems, 11(2), 17-29. https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0 [In Persian]
Jalili, J., Jalili, K., Hasadi, H., Hadidi, M. (2014). Artificial groundwater recharge via surface drainage
channels using the AHP method. Iranian Journal of Watershed Engineering, 8(24). DOI:
https://dor.isc.ac/dor/20.1001.1.20089554.1393.8.24.4.1 [In Persian]

vs.Javadimajd, D., Pourghasem, A., Karimi, B., & Kamali, K. (2020). Role of Rainwater Harvesting Systems in

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

Developing Hazelnut Orchards on Sloping Lands. Rainwater Harvesting Systems, 8(2), 1-12.
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0 [In Persian]

Jiménez, A., Saikia, P., Giné, R., Avello, P., Leten, J., Liss Lymer, B., Schneider, K., & Ward, R. (2020). Unpacking
water governance: A framework for practitioners. Water, 12(3), 827. https://doi.org/10.3390/w12030827

Kader, M. A., Singha, A., Begum, M. A., Jewel, A., Khan, F. H., & Khan, N. I. (2019). Mulching as
watersaving technique in dryland agriculture: Review article. Bulletin of the National Research Centre,
43(147), 1-6. https://doi.org/10.1186/s42269-019-0186-7

Kalehhouei, M. , Mostafazadeh, R. , Esmali Ouri, A. , Naneh Karan, Fardin, R., Alireza, F., Alaei, N. and
Hazbavi, Z. (2024). Analysis the relationship between the changes of hydrological components and
landscape metrics under rainfall simulation and rangeland vegetation of Ardabil Province. Watershed
Engineering and Management, 16(1), 98-116. doi: 10.22092/ijwmse.2023.361373.2010

Kamali, K., Javadi Majd, D., Pourghasem, A., & Karimi, B. (2020). Role of rainwater harvesting systems
in developing hazelnut orchards on sloping lands. Rainwater Harvesting Systems, 8(2), 1-12
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0 [In Persian]

Karimi-Sangchini, E., Yousefi-Mobarhan, E., Viskarmi, I., & Viskarmi, F. (2024). Investigation of flood
spreading effects on soil permeability (Case Study: Davood Rashid Flood Spreading, Kouhdasht). Iranian
Journal of Watershed Science and Engineering, 18(66), 49-58. https://doi.org/10.48308/envs.2024.1447
[In Persian]

Khorrami Vafa, M., Nouri, M., Mendani, F., & Vaisi, H. (2016). Virtual water, productivity, and water
ecological footprint assessment in irrigated wheat and corn farms in Kozran Region (Kermanshah
Province). Water and Sustainable Development Quarterly, 3(2), 19-26. DOI: 10.22067/jwsd.v3i2.50280
[In Persian]

Kuzma, S., Saccoccia, L., & Chertock, M. (2023). Countries, housing one-quarter of the population, face
extremely high water stress. World Resources Institute.

Marzban, H., Sedraei Javaheri, A., Zibaei, M., Nazem-Alsadat, S. M. J., & Karimi, L. (2018). Assessment
of water resources and uses in Iran and strategies for improvement. Water and Wastewater Journal, 30(4),
16-32. https://doi.org/10.22093/ww;j.2018.126649.266 [In Persian]

Mashhadi, N. (2022). Assessment of human activities in the watershed (Case study: Lalehzar Watershed, Kerman).
Rangeland and Watershed Management, 75(1), 119-136. https://doi.org/10.22059/jrwm.2022.340423.1650 [In
Persian]

Mishra, B. K., Kumar, P., Saraswat, C., Chakraborty, S., & Gautam, A. (2021). Water security in a changing
environment: Concept, challenges and solutions. Water, 13(4): 490. https://doi.org/10.3390/w13040490
Mishra, R. K. (2023). Fresh water availability and its global challenge. British Journal of Multidisciplinary
and Advanced Studies, 4(3):1-78. https://doi.org/10.37745/bjmas.2022.0208

Mohammadian, Y., Heshmatpour, A., Fath-Abadi, A., & Seyedian, S. M. (2023). Determining suitable locations
for rainwater harvesting to provide drinking water for livestock (Case Study: Rangelands of Kalaleh County).
Rainwater Harvesting Systems, 11(4), 86-101. https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.8.0 [In
Persian]


https://doi.org/10.1016/B978-0-323-91001-9.00016-5
https://doi.org/10.22112/jwwse.2019.148851.1110
https://doi.org/10.1146/annurev-arplant-050213-040000
https://doi.org/10.1016/j.heliyon.2023.e14260
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.2.2.0
https://dor.isc.ac/dor/20.1001.1.20089554.1393.8.24.4.1
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0
https://doi.org/10.3390/w12030827
https://doi.org/10.1186/s42269-019-0186-7
https://dor.isc.ac/dor/20.1001.1.24235970.1399.8.2.3.0
https://doi.org/10.48308/envs.2024.1447
https://doi.org/10.22093/wwj.2018.126649.266
https://doi.org/10.22059/jrwm.2022.340423.1650
https://doi.org/10.3390/w13040490
https://doi.org/10.37745/bjmas.2022.0208
https://dor.isc.ac/dor/20.1001.1.24235970.1402.11.4.8.0
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

A

! @be Syl Sl 2,881 oy 1l 53 SleS ol

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Mohammadlou, R., & Ahmadi Birgani, H. (2026). Desiccation of some saline lakes in the world: distribution
and causes. Desert Management, 13(1), 109-140. https://doi.org/10.22034/jdmal.2025.2047056.14 [In
Persian]

Moradi, H., & Maleki, S. (2026). Review of drought security and water crisis challenges in Khuzestan Province.
Geographical Studies of Coastal Regions, 6(1), 21-39. https://doi.org/10.22124/gscaj.2025.25366.1263 [In
Persian]

Moradinejad, A., Davoudi-Rad, A., & Moradi, M. (2022). Assessment of Kabudkamar Watershed for
Implementation of Rainwater Harvesting Systems. Rainwater Harvesting Systems, 10(2), 27-42.
https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.2.3.4 [In Persian]

Motaghi, A., Sedrania, H., & Yousefi-Shatori, M. (2024). Effect of local water governance on virtual water
utilization: Case study of Isfahan Province. Drylands Geographical Studies, 15(58), 52-72. doi:
10.22034/jargs.2024.455318.1110 [In Persian]

Mutiga, J. K., Mavengano, S. T., Zhongbo, S., Woldai, T., & Becht, R. (2010). Water allocation as a
planning tool to minimize water use conflicts in the Upper Ewaso Ng’iro North Basin, Kenya. Water
Resource Management, 24, 3939-3959. DOI: 10.1007/s11269-010-9641-9

Niniwa, P., Shahedi, K., & Khaledian, W. (2018). Role of rainwater harvesting and springs in
supplementing water consumption and costs in Divandareh City, Kurdistan Province. Rainwater
Harvesting Systems, 6(4), 35-44. https://dor.isc.ac/dor/20.1001.1.24235970.1397.6.4.1.8 [In Persian]
Pahl-Wostl, C. (2019). Governance of the water-energy-food security nexus: A multi-level coordination
challenge. Environmental Science and Policy, 92, 356-367. https://doi.org/10.1016/j.envsci.2017.07.017
Pakparvar, M., Nokoyian, G., Ghahari, G. (2022). Direct measurement and simulation of flood intensity
effects on aquifer recharge in the Gorbayan flood distribution system. Modeling & Management of Water
and Soil, 3(3), 256-276. DOI: 10.22098/mmws.2022.11883.1183 [In Persian]

Prasetio, A., Widjiantoro, B. L., & Nasution, A. M. T. (2019). Overview of ground-based generator towers
as cloud seeding facilities to optimize water resources in the Larona Basin. MATEC Web of Conferences,
276, 11 p. https://doi.org/10.1051/matecconf/201927606025

Rezaei, S., Javadi, S., & Kardan Moghadam, H. (2020). Evaluation of groundwater management solutions
using finite element approach in numerical simulation. Hydrogeology, 5(2), 32-42.
https://doi.org/10.22034/hydro.2020.10459 [In Persian]

Rostami Khalej, M., Nour, H., Bagrian Kalat, A., Kheyrkha Mirmosad, Z. (2021). Identifying suitable
locations for groundwater extraction using rainwater harvesting ponds (Case study: Border basins of
Torbat Jam). Rainwater Harvesting Systems, 9(4), 19-32. https://doi.org/10.30469/jnace.2022.157832[In
Persian]

Sadeghi, A. R., Hosseini, S. M., Yamani, M., & Jafar-Biglou, M. (2022). Locating suitable sites for
artificial groundwater recharge in Sharifabad plain, Qom with emphasis on hydrogeomorphological
features. Earth Science Research, 13(1), 100-116. https://doi.org/10.48308/esrj.2022.100768 [In Persian]
Sadeghiravesh, M. H., Khosravi, H., & Abolhasani, A. (2023). Selecting proper sites for underground dam
construction using Multi-Attribute Utility Theory in arid and semi-arid regions. Journal of Mountain
Science, 20(1), 197-208. https://doi.org/10.1007/s11629-021-7262-9

Salehi Shafa, N., Babazadeh, H., Aghayari, F., & Saremi, A. (2022). Multi-objective planning for optimal
exploitation of surface and groundwater resources and artificial recharge systems. Ecohydrology, 9(1), 77—
95. https://doi.org/10.22059/ije.2022.331523.1558 [In Persian]

Salman-Souri, S., Baharvand, V., & Amiri. (2017). Potential assessment of groundwater resources using
fuzzy AHP (Case study: Rumesgan Plain). Environmental Geology Journal, 11(40), 11-26.
https://www.doi.org/10.22111/gdij.2020.5655 [In Persian]

Sarreshtedari, A., Salehpour Jam, A., Soltani, M. J., Norouzi, A., Shadmani, A., & Kheirkhah Zarkesh, M.
(2022). Evaluation of flood spreading projects effects from experts’ views using non-parametric statistical
tests (Case study: Abbarik Aquifer, Bam). Watershed Engineering and Management, 14(1), 55-64.
https://doi.org/10.22092/ijwmse.2020.127852.1722 [In Persian]

Soltani, A. (2017). Feasibility of rainwater harvesting in potential areas using AHP in GIS environment
(Case study: Khosrowabad Watershed, Sonqor County). Rainwater Harvesting Systems, 5(2), 65-76.
https://dor.isc.ac/dor/20.1001.1.24235970.1396.5.2.6.2 [In Persian]

Taheri, S. M., Banzhad, H., & Karimi Miandoub, H. (2023). Possibility of using treated wastewater in
irrigation considering environmental impacts (Case study: Local Chah-Baze Wastewater Treatment Plant).
Iranian Irrigation and Drainage, 17(6), 1035-1052. [In Persian]

Talebi, A., Forouhar, K., Dastourani, M. T., & Parvizi, S. (2022). Effect of flood spreading construction on
downstream ganats discharge (Case Study: Mahriz Flood Spreading System, Yazd). Desert Ecosystem
Engineering. https://doi.org/10.22052/DEEJ.2021.10.31.21 [In Persian]


https://doi.org/10.22034/jdmal.2025.2047056.14
https://dor.isc.ac/dor/20.1001.1.24235970.1401.10.2.3.4
https://dor.isc.ac/dor/20.1001.1.24235970.1397.6.4.1.8
https://doi.org/10.1016/j.envsci.2017.07.017
https://doi.org/10.1051/matecconf/201927606025
https://doi.org/10.22034/hydro.2020.10459
https://doi.org/10.30469/jnace.2022.157832
https://doi.org/10.48308/esrj.2022.100768
https://doi.org/10.1007/s11629-021-7262-9
https://doi.org/10.22059/ije.2022.331523.1558
https://www.doi.org/10.22111/gdij.2020.5655
https://doi.org/10.22092/ijwmse.2020.127852.1722
https://dor.isc.ac/dor/20.1001.1.24235970.1396.5.2.6.2
https://doi.org/10.48308/esrj.2022.100768
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.4.6.2 ]

(VEF OF als o o)lad) oyl 38T ol salolw Qe

78.

79.

80.

81.

82.

83.

84.

85.

Tara, S. S., Mousavi Rineh, S. M., Yousufi, H. (2023). Sustainable groundwater management via urban
runoff recycling scheme for irrigation of green spaces (Case study: Al-Heiya Canal Area 3, Tehran).
Journal of Ecohydrology, 9(4), 771-782. DOI: 10.22059/ije.2023.352783.1705[In Persian]

Wang, J. X., Huang, J. K., & Yang, J. Y. A. (2014). Overview of impacts of climate change and adaptation
in China’s agriculture. Journal of Integrative Agriculture, 13(1), 1-17. https://doi.org/10.1016/S2095-
3119(13)60588-2

Xia, W., Chen, X., Song, C., & Pérez-Carrera, A. (2022). Driving factors of virtual water in international
grain trade: A study for belt and road countries. Agricultural Water Management, 262, 107441.
https://doi.org/10.1016/j.agwat.2021.107441

Yousefi, M., Farkh-Zadeh, B., & Basati, S. (2017). Prioritization of underground dam construction areas
using geometric mean method in GIS environment. Ecohydrology, 4(3), 663-672.
https://doi.org/10.22059/ije.2017.62494 [In Persian]

Zainuddin, S., Anvari, S., Bagheri, M. H., & Zahmatkesh, Z. (2017). Using WEAP model to evaluate
different management scenarios under climate change conditions. 14" National Conference on Irrigation
and Evaporation Reduction, Shahid Bahonar University of Kerman
https://dx.doi.org/10.22098/mmws.2021.1253 [In Persian]

Zarei, N., & Kord, M. (2022). Site selection of underground dams using Boolean logic and AHP methods
in GIS environment (Case study: Hasanabad Watershed, Kermanshah Province). Hydrogeology, 7(2), 172—
186. https://doi.org/10.22034/hydro.2022.50085.1258 [In Persian]

Zhang, W., Sheng, J., Li, Z., Weindorf, D. C., Hu, G., Xuan, J., & Zhao, H. (2021). Integrating rainwater
harvesting and drip irrigation for water use efficiency improvements in apple orchards of northwest China.
Scientia Horticulturae, 275, 109728. https://doi.org/10.1016/j.scienta.2020.109728

Zheng, Y., Li, X. G,, Jia, B., & Jiang, R. (2019). Simulation of pedestrians’ evacuation dynamics with
underground floodwater spreading based on cellular automaton. Simulation Modeling Practice and Theory,
94, 149-161. https://doi.org/10.1016/j.simpat.2019.03.001


https://doi.org/10.1016/S2095-3119\(13\)60588-2
https://doi.org/10.1016/S2095-3119\(13\)60588-2
https://doi.org/10.1016/j.agwat.2021.107441
https://doi.org/10.22059/ije.2017.62494
https://doi.org/10.22034/hydro.2022.50085.1258
https://doi.org/10.1016/j.scienta.2020.109728
https://doi.org/10.1016/j.simpat.2019.03.001
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.4.6.2
https://jircsa.ir/article-1-591-en.html
http://www.tcpdf.org

